Coexisting somatic promoter hypermethylation and pathogenic MLH1 germline mutation in Lynch syndrome.
Somatic epimutations in the MLH1 promoter mimic the phenotype of Lynch syndrome. To date, no somatic hypermethylation of the MLH1 promoter in the carrier of a pathogenic MLH1 germline mutation has been identified, prompting the recommendation that a germline mutation in MLH1 should only be sought in the absence of tumour tissue methylation. We aimed to determine whether methylation of the MLH1 promoter may coexist in carriers of a pathogenic germline mutation in MLH1. We examined the methylation status of the MLH1 promoter in 123 tumour tissue samples, demonstrating high microsatellite instability and loss of expression of a mismatch repair protein (60 cases with MLH1 germline mutation, 25 cases without mutation, 38 cases with MSH2 mutations), using combined bisulphite restriction analysis (COBRA) and SNaPshot analysis. Methylation of the MLH1 promoter was found in two patients with pathogenic germline mutations, one a carrier of a MLH1 mutation and the other a carrier of a MSH2 mutation. Our results demonstrate that methylation of the MLH1 promoter region does not exclude the presence of a germline mutation in a mismatch repair (MMR) gene. Hypermethylation of the MLH1 promoter may be present in most cases of sporadic colorectal cancers, but this does not exclude a diagnosis of Lynch syndrome.